The creation of 4d de Sitter (inflationary) boundary gluing two d5 de Sitter bulks on the classical as well as on quantum level (with account of brane QFT via corresponding trace anomaly induced effective action) is discussed. Quantum effects decrease the classical de Sitter brane radius or create new de Sitter brane with even smaller radius. It is important that brane CFT may be chosen to be dual to one of 5d de Sitter bulks, making the explicit relation of de Sitter brane-world with dS/CFT correspondence. Moving (time-dependent) de Sitter brane in d5 SdS BH is considered. In the special coordinate system where brane equations look like quantum-corrected FRW equations the comparison with similar brane equations in SAdS BH bulk is done.
There are various ways to realize the Randall-Sundrum brane-world Universe [1] . In particulary, having in mind the relation with AdS/CFT correspondence [2] in refs. [3, 4] (for related discussion, see [5] ), the quantum creation of the brane-world thanks to conformal anomaly of four-dimensional fields has been discussed. The mechanism of refs. [3, 4] has been applied to construct the (inflationary) Brane New World.
Recently much attention has been paid to dS/CFT correspondence [6, 9] which is similar in spirit to AdS/CFT correspondence. ( For earlier proposals on dS/CFT duality, see [7] and for recent related discussion of thermodynamics in de Sitter space, see [8] ). The reason why AdS/CFT can be expected is the isometry of d + 1-dimensional anti-de Sitter space, which is SO(d, 2) symmetry. It is identical with the conformal symmetry of d-dimensional Minkowski space. We should note, however, d + 1-dimensional de Sitter space has the isometry of SO(d + 1, 1) symmetry, which can be a conformal symmetry of d-dimensional Euclidean space. Then it might be natural to expect the correspondence between d + 1-dimensional de Sitter space and ddimensional euclidean conformal symmetry (dS/CFT correspondence [6, 9] ).
The purpose of the present paper is to consider the possibility of quantum creation of the inflationary brane in de Sitter bulk space in frames of mechanism of refs. [3, 4] . Note that such approach represents the generalization of so-called anomaly-driven inflation [15] . Moreover, the content of quantum fields on the brane may be chosen in such a way, that it corresponds to euclidean CFT dual to 5d dS bulk space. In this sense, one can understand that quantum creation of dS brane-world occurs in frames of dS/CFT correspondence. In [4] several cases corresponding to flat, sphere or hyperboloid (brane) embedded in 5d AdS space have been considered. If we Wick-rotate 5-dimensional de Sitter space into the Euclidean signature, we obtain 5d sphere. Then one cannot embedd the 4d flat or hyperbolic brane in the bulk 5d space. That is why we consider only the case that brane is 4d sphere.
The metric of 5 dimensional Euclidean de Sitter space that is 5d sphere is given by ds
Here dΩ 2 4 describes the metric of S 4 with unit radius. The coordinate y is defined in 0 ≤ y ≤ lπ. One also assumes the brane lies at y = y 0 and the bulk space is given by gluing two regions given by 0 ≤ y < y 0 .
We start with the action S which is the sum of the Einstein-Hilbert action S EH with positive cosmological constant, the Gibbons-Hawking surface term S GH , the surface counter term S 1 3 and the trace anomaly induced action W:
Here the quantities in the 5 dimensional bulk spacetime are specified by the suffices (5) and those in the boundary 4 dimensional spacetime by (4) . The factor 2 in front of S 1 in (2) is coming from that we have two bulk regions which are connected with each other by the brane. In (2), n µ is the unit vector normal to the boundary. In (2) , one chooses the 4 dimensional boundary metric as
and we specify the quantities withg µν by using˜. G (G) and F (F ) are the Gauss-Bonnet invariant and the square of the Weyl tensor, which are given as
3 The coefficient of S 1 cannot be determined from the condition of finiteness of the action as in AdS/CFT. However, using the renormailzation group method as in [10] this coefficient can be determined uniquely, see also third paper in [9] . 4 We use the following curvature conventions:
In the effective action (9) 
Usually, b ′′ may be changed by the finite renormalization of local counterterm in the gravitational effective action but as we will see later, the term proportional to (9), and therefore b ′′ does not contribute to the equations of motion.
For typical examples motivated by AdS/CFT (and presumbly by dS/CFT because central charges are the same in AdS/CFT or dS/CFT) correspondence one has:
. Note that b ′ is negative in the above cases.
We should also note that W in (9) is defined up to conformally invariant functional, which cannot be determined from only the conformal anomaly. The conformally flat space is a pleasant exclusion where anomaly induced effective action is defined uniquely. However, one can argue that such conformally invariant functional gives next to leading contribution as mass parameter of regularization may be adjusted to be arbitrary small (or large).
The metric of S 4 with the unit radius is given by
Here dΩ , one obtains
5 If we Wick-rotate the metric by σ → it, we obtain the metric of de Sitter space:
Then one assumes the metric of 5 dimensional space time as follows:
and one identifies A andg in (8) etc. Due to the assumption (8), the actions in (2) have the following forms:
Here V 3 is the volume or area of the unit 3 sphere. In the bulk, one obtains the following equation of motion from S EH by the variation over A:
which corresponds to one of the Einstein equations. Then one finds solutions, A S , which correspond to the metric dS 5 in (1) with (7) .
On the brane at the boundary, one gets the following equation:
We should note that the contributions from S EH and S GH are twice from the naive values since we have two bulk regions which are connected with each other by the brane. Substituting the bulk solution A = A S in (11) into (12) and defining the radius R of the brane by R ≡ l sin
One sees that eq. (13) does not depend on b. First we should note 0 ≤ R ≤ l by definition. Even in the case that there is no quantum contribution from the matter on the brane, that is, b ′ = 0, Eq. (13) has a solution:
In Eq. (13), the first term
l 2 corresponds to the gravity, which makes the radius R larger. On the other hand, the second term − R 4 πGl corresponds to the tension, which makes R smaller. When R < R 0 , gravity becomes larger than the tension and when R > R 0 , vice versa. Then both of the solutions in (14) are stable. Although it is not clear from (13), R = l (
) corresponds to the local maximum. Hence, the possibility of creation of inflationary brane in de Sitter bulk is possible already on classical level, even in situation when brane tension is fixed by holographic RG. That is qualitatively different from the case of AdS bulk where only quantum effects led to creation of inflationary brane [4, 3] (when brane tension was not free parameter). Now we consider the quantum effects (b ′ = 0 case) on the brane in (13) . Let us define a function F (R 2 ) as follows:
Then one can easily find
The function F (R 2 ) has a maximum
when
The above results tell
, there is no solution in Eq. (13) . That is, the quantum effect exhibits the creation of the inflationary brane world.
When 0 < −8b
′ < F m , there appear two solutions in (13) . The solution with larger radius R corresponds to the classical one in (14) but the radius R in the solution is smaller then that in the classical one. In other words, quantum effects try to prevent inflation. The solution with smaller radius can be regarded as the solution generated by only quantum effects on the brane. Anyway the radii R in both of the solutions are smaller than that in the classical one (14) . Since 1 R corresponds to the rate of the expansion of the universe when S 4 is Wick-rotated into 4d de Sitter space, the quantum effect makes the rate larger.
, which is rather exotic case since usualy b ′ is negative as in (5), Eq. (13) has unique solution corresponding to the solution in the classical case (14) and the quantum effect on the brane makes the radius R larger.
If we Wick-rotate S 4 into the Lorentzian signature, we can obtain 4d de Sitter space. In some choice of the time coordinate, the de Sitter space can be regarded as an inflationary universe. The rate of the inflation corresponds to the inverse of the radius of S 4 . Hence, we estimated the role of quantum effects to creation of de Sitter brane-world. As one can see the (eternal) brane inflation occurs on classical as well as on quantum levels in 5d de Sitter bulk space. Quantum effects not only decrease the radius of classically created de Sitter brane but also can produce another (purely quantum) de Sitter brane.
Let us give some remarks about the Wick-rotation of the above obtained brane solution. There are several ways for the Wick-rotation of the sphere into de Sitter space. The metric of S 5 can be expressed as
Here dΩ 2 2 is the metric of 2 dimensional sphere. The brane S 4 can be embedded into S 5 by putting the coordinate χ to be a constant: χ = χ 0 . Then the metric of S 4 has the folowing form
If we further write dΩ
and Wick-rotate φ by
we obtain the static 4d de Sitter brane in static 5d de Sitter bulk space:
On the other hand, if we Wick-rotate the coordinate χ by
the brane becomes the space-like surface of S 4 in 5d de Sitter space, which can be regarded as the inflationary universe
When we Wick-rotate the coordinate η by
we obtain 4d de Sitter brane, which can be regarded as the inflationary universe
Here dΩ 2 3 is the metric of the 3d unit sphere. The expression for 5d de Sitter bulk space is not so conventional.
We now consider the situation that radius depends on the "time" coordinate. Taking 5d Schwarzschild-de Sitter (SdS) black hole background, the obtained brane equation, which describes the dynamics of the brane, can be regarded as the induced Friedmann-Robertson-Walker (FRW) equation.
Starting with the Minkowski signature action one gets the following equation which generalizes the classical brane equation (12):
In (28), one uses the form of the metric as
Here dΩ 2 3 corresponds to the metric of 3 dimensional unit sphere. As a bulk space, one takes 5d Schwarzschild-de Sitter spacetime, whose metric is given by
Here V 3 is the volume of the unit 3 sphere. If one chooses new coordinates (z, τ ) by
(31) the metric takes the form (29). Here a = le A . Furthermore choosing a coordinatet by dt = le A dτ , the metric on the brane takes FRW form:
Solving Eqs.(31), one gets
Here the Hubble constant H is defined by H = dA dt
. Then using the brane equation (28), we obtain
Then considering the moment the brane crosses these points and using (34), one gets
The sign ± depends on whether the brane is expanding or contracting. Obviously, if the higher derivative of the Hubble constant H is large, the quantum correction becomes essential. The solutions of Eq.(39) are given by
The cosmological horizon lies at a = a H+ and the black hole one at a = a H− .
we have the extremal solution or Nariai space, where the horizons coincide with each other. We now consider the case that the brane is static. Then since H = 0, the FRW equation (34) has the following form:
which has solutions
Since
the brane can exist between the black hole horizon and the cosmological one. In (45), a 0+ corresponds to the solution in (14) since the solution does not vanish even if µ = 0. This tells the solution corresponding to a 0+ is stable. Then the solution corresponding to a 0− should be unstable. The brane FRW like equations in (34,37) are rather different from the corresponding equations obtained in this frame in AdS/CFT correspondence [11] (see also [12] ). In situation without quantum corrections on the brane one gets
In [11] , the second term in ρ did not appear. Furthermore, we have
which tells that the matter on the brane would not be conformal. Then the relation of cosmological entropy with Cardy formula [14] is not very clear. The difference λ of ρ from the AdS/CFT case is a constant
which indicates that the effective cosmological constant on the brane does not vanish. It would be really interesting to investigate this question in order to understand if the possibility to obtain the cosmological entropy bounds (so-called Cardy-Verlinde formula [13] ) exists in the present (de Sitter braneworld) context. In summary, we discussed two 5d de Sitter bulk spaces (in different coordinate systems) connected by 4d de Sitter boundary playing the role of inflationary Universe. It is demonstrated that even in situation when brane tension is fixed by holographic RG the possibility of creation of such braneworld is not zero, the radius of de Sitter brane may be defined (unlike to the case of two 5d AdS bulks [3, 4] ). Taking into account quantum brane fields via corresponding trace anomaly-induced effective action we proved the possibility of quantum creation of de Sitter brane-world. The role of quantum effects is to decrease classical de Sitter brane radius, as well as to induce purely quantum de Sitter brane with even smaller radius. It is important to note that brane CFT may be chosen to be dual to one of de Sitter bulk spaces which may be relevant for relation of brane-world approach with dS/CFT correspondence. Finally, we considered moving (time-dependent) de Sitter brane in 5d SdS BH when quantum brane fields again contribute to effective action. The quantum creation of 4d de Sitter Universe is again possible. Using special system of coordinates where brane equations look like FRW equations the comparison of such (quantum corrected) FRW-like equations in SdS BH bulk with the ones in SAdS BH is done.
